Experimental prostate epithelial morphogenesis in response to stroma and three-dimensional matrigel culture.
To reproduce the structural and functional differentiation of human prostatic acini in vivo, prostatic epithelial and stromal cells derived from human primary cultures were cocultured in Matrigel. In the absence of stroma and serum, epithelial spheroids composed of solid masses of stratified and cuboidal cells formed. Outer cells of the spheroid expressed cytokeratins 1, 5, 10, and 14, whereas the inner cells expressed cytokeratin 18. The addition of 2% serum induced formation of a lumen surrounded by a layer of one or two cuboidal and columnar epithelial cells. The further addition of stromal cultures, dihydrotestosterone, and estrogen induced polarization of the epithelium and increased spheroid-forming efficiency. Epithelium expressed either cytokeratin 18 alone or additionally cytokeratins 1, 5, 14, and 10. All spheroid epithelium expressed prostate-specific antigen and prostate-specific membrane antigen. Androgen receptor was only detected in the presence of stroma, serum, and hormones. Thus, development of a functional and morphologically correct prostate gland in vitro is dependent on extracellular matrix, steroid hormones, and factors from stromal cells and serum.